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COOLING FAN DUCTS AND DAMPERS LPRODUCT AND SPILLAGE CONVEYOR= 


TAKES LESS HEADROOM 


Horizontal grate design considerably reduces headroom 
requirements. Reduced height requires less impact steel, 
refractories, and chain curtain, thus providing a lighter, more 
compact and simplified installation. 











he Fuller Horizontal-Grate Cooler is a develop- 
nt of the highly successful Fuller Inclined-Grate 
pbicr. Efficient heat recovery, resultant low 


lcost, higher production, and complete matcrial Immediate distribution of material across the cooler bed 


permits use of wider and shorter coolers where needed. 
Material is pushed by the movable grates up and over the noses 
of the alternate stationary grates. Resistance of the material 
to this movement causes rapid and even distribution across 
the grates. 


ding arc always obtained with Fuller Coolers. 


’ versatile new Horizontal-Grate Cooler for cement 
Material bed always visible. Operation of the cooler, 
and the condition of the material bed can be observed at all 
times. Seepage of fines through grates is continuously removed 
from the air chamber by central drag chain conveyor with seals 
to ensure against loss of cooling air. 


Adaptability. Compact size of Fuller Horizontal-Grate 
Coolers permits installaton where bulkier units could not be 
used. 

Full technical details of the new Fuller Horizontal-Grate 
Cooler will be sent on request. 


nker has the following important advantages: 


Shorter installation time 
Reduced height 


Shorter length where necessary 
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Less refractories required. 
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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 


HELIPERS Stee 
GLOUCESTER 





High Temperature 
Fabric Filters 


Tilghman Automatic Fabric Filters now handle gases up to 
500° F. using a special silicone treated Fibreglass filter cloth. 


The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila- 
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament — 
50% staple fabric. 


Resistance to temperatures 
up to 500°F. 


Corrosion resistant to most 
acids. 


A long filtration life. 
Dimensional Stability. 


Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 


Tilghman Fabric Filters are 
specially designed to operate 
using synthetic filter tubes. 
Our Dust and Fume Control 
Engineers are available for 
consultation regarding dust 
collection problems without 
obligation. 


Tilghman's Limited 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.I. 





May, 1959 CEMENT AND LIME MANUFACTURE 


Whatever your transmission problems we 
design gears for any power—any speed. 
More than 50 years of specialised 


experience at your service. 


K Bs ee ee 


. WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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Wherever it matters, HAVER 
pre-compacting valve BAGGING MACHINES 


are used 


CAPACITIES. With our three-spout machine one man can 
fill 1000-1100 sacks per hour, equal to 50-55 tons. These 


guaranteed figures are usually exceeded in_ practice. 


HAVERs«BOECKER 


‘Engineering Works—Wire Weaving Department OELDE WESTFALEN 


U.K. Representatives :- 


CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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NORTON 


grinding media 


SUPPLIED 
IN 


PRIORFIELDS FOUNDRY CO. LTD 


ETTINGSHALL WOLVERHAMPTON 
TELEPHONE: BILSTON 4196/-3 


) 
London Office : Stafford House, Norfolk Street, W.C.2. Telephone: Temple Bar 0681 


Manchester Office: 331 Corn Exchange Building, Hanging Ditch, 4. Telephone: Blackfriars 9784 


BRANCH OF NORTON INDUSTRIES LIMITED 





PacE viii CEMENT AND LIME MANULACTURE May, 1959 


fans 
for 


heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use inthe Cement 
Industry contact Keith Blackman. 


Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 


APPLICATION : induced draught DUST REMOVAL 
a ee cement kiln. KILN COAL FIRING 


: ‘Tornado’ 100” dia. HIGH SACK CLEANING 
" EFFICIENCY blower with heavy pat- CONVEYING 


tern casing and impeller. 
BOILER DRAUGHT 
Poa DUTY: P . ft. 
Bel rnin ot 415°, againet 535°cwe VENTILATING 


Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
T.A. 7224/609 


% FROM 1’ to 5’ Dia. 

* GRIND FASTER 

%* LAST LONGER 

%* NEVER BREAK 

% NEVER LOSE SHAPE 


ALSO MAKERS OF FINE 
HAND TOOLS FOR QUARRIES 


F. J. BRINDLEY & SONS 


(SHEFFIELD) LTD. Est. 1864 


See for yourself! ""mru" 


Tel.¥Sheffield 24201-2 





May, 1959 


CEMENT AND LIME MANUFACTURE 


Cutting 26ft. Dia. spur ring on 30ft. machine. 


Our extensive machine shops are specially 


equipped for the production of machine-cut 


Spur, Helical or Bevel Gears of the largest sizes 
‘Jackson’ gears are in constant world-wide use 
in all heavy industries — why not consult us 
and take advantage of over a century’s 


technical experience ? 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREES 
MANCHESTER 5 
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STEEL 


Alite | sm sz 


for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. — 


Alite Alumina Refractoriness 
No. 1 69-72% CONE 37-38 
62-64% 36 
57-59% 36 
39-42%, 33 


:B.1 


High-temperature Insulating Bricks. 
“PEER”  Aijr-setting Refractory 
Cements. 
“R” Quality Fire brick for lower 
temperature work and resistance to 
abrasion. 

Produced in Sheet Steel in 

all thicknesses from 21 gauge to ”. For 
easy handling, all products 
are packed in bundles of 25 or 50 


according to weight, and 
marked to customer’s specification. 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


E. J. & J. PEARSON LIMITED FLOUCH GARAGE and ENGINEERING CO 


STOURBRIDGE, ENGLAND HAZLEHEAD near SHEFFIELD YORKSHIRE 
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BEIM MM Nae Melman ClCH MS All 


So many varied requirements 
and applications of fuel pul- 
verising and firing ; bituminous 
coal, low volatile coals, pitch, 
charcoal—short flames, medium 
flames of mellow character, ex- 
tended flames for rotary cement 
kilns. Unit System or Central 
System ? 


All these and many other 
matters are dealt with informa- 
tively. in Publication No. 88A. 
All interested in Pulverised 
Fuel should write for a copy. 


British ‘Rema’ Ball Mill pulverising plant, firing ; 
rotary cement kiln on the unit system. : BR26/CLM 

To British ‘Rema’ Manufacturing Co. Ltd. : 

: One Industry Road, Sheffield, 9. : 
: Please post details of Pulverised Fuel Preparation : 
: and Firing Plant. : 


BRITISH ‘REMA’ MANUFACTURING CO. LTD 


Rig arog Lt Are cele a eatin 5 
PROPRIETORS: EDGAR ALLEN & CO. LIMITED .: : 


II fs 1s ican bcesden anus suspduedebloibanpiiabeteceagiedes : 


ONE INDUSTRY ROAD + SHEFFIELD 9 gic oo sssnnnnnnine a 


Telephone 42721/2 


ELECTRO 
FIL. FERS 


of all types 
for the removal 


of any suspended 
particles from 


any gas stream 


‘This small Lodge- 


Cottrell precipitation 
unit is suitable for B ha 
cleaning up to 1,000 
Se 


cubic feet of gas 
a minute 


LODGE-COTTRELL LTD. GEORGE ST. PARADE BIRMINGHAM 3.. Tel: CENtral 7714 (5 lines) 


: © .c23 





Pace xii CEMENT AND LIME MANUFACTURE May, 1959 


DRY AS DUST 


and just as unpalatable financially is the compulsory 
recovery of dust of no commercial value. Health and 
statutory reasons demand high efficiency collection 
and the new Visco “ BERMAX” Automatic Dust 
Collector provides the most economical answer in high 
temperature conditions. Ask for full information. 


THE VISCO ENGINEERING CO. LTD., 
STAFFORD ROAD, CROYDON. Croydon 4181. 


Visco BERMAK 


Patent Automatic 


Dust Collector 
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ECONOMICAL 
CONTRIBUTIONS 
TO EFFICIENCY IN 
CEMENT MAKING 


More and more cement manufacturers 
are realising that “NI-HARD” has 
wearing qualities from two to five 
times greater than those of steel, 
depending on the material being 
ground, and is a quality material 
that saves money and time. 


“NI-HARD”, which is 
made with the aid of mod- 
ern mechanical plant, is 
the ideal material for the 
production of grinding 
media and mill linings for 
cement manufacture. We 
shall be pleased to make 
castings to your own speci- 
fication and produce pat- 


terns to your designs. Please ask for our y' a 

illustrated leaflet giving proof of the many 

uses of ““Ni-Hard and White Iron”. We eC Un Tv 
also manufacture wear-resisting castings 


for many applications in gas works, 
shot-blasting, coke crushing, minin 
machinery, etc. WILLENHALL, STAFFS. Telephone: Willenhall 312/541 (2 lines) 
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POLYSIUS Ltd. 
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ROTARY 


FLUXO 


PACKER 


for 
CEMENT 


For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 


5a * combined with weighing accuracy and economy 
in labour. 


a FL. SMIDTH 


wNOABLEGRAMS: & CO. LTD. 


Tse 105 PICCADILLY, LONDON, W.1 
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An Accelerated Test of the Strength of Cement. 


In connection with the building of large dams in Switzerland a method was 
required of estimating accurately, within 48 hours, the compressive strength of 
cement at 28 days. A new test to this end was devised in the Swiss Federal 
Laboratory for Testing Materials and Research where, and at seven other lab- 
oratories, tests were made of more than 700 specimens of eleven brands of Swiss 
Portland cement. The following notes are abstracted from a report issued by 
the Laboratory as a result of these tests. 

When mortar prisms were made in accordance with the Swiss standards for 
Portland cement and treated as follows it was found that their compressive 
strengths at very early ages were nearly equal to those of similar prisms cured in 
water for 28 days. Immediately after casting the prisms were stored for twenty- 
four hours in air at a temperature of 18 deg. C. (64-4 deg. Fahr.) and a relative 
humidity of 95 per cent. They were then placed in an autoclave and covered with 
water to a level about 4 cm. (14 in.) above the specimens. The autoclave was 
closed, the bottom heating elements switched on, and the steam outlet opened 
until steam escaped freely about one hour later. The steam outlet was then closed 
and the side heating switched on until a pressure of 12 atmospheres was reached 
about one hour later. This pressure was maintained for three hours by automatic 
controls allowing a variation between 11.5 and 12 atmospheres. Heating was 
then stopped, the steam outlet opened, and the system was allowed to cool for 
about three hours until a temperature of about go deg. C. (197 deg. Fahr.) was 
reached. The water was then drawn off and the specimens were removed and 
placed in hot water to cool to room temperature in about one hour. 

The autoclave used by the Federal Laboratory had a diameter of 36cm. 
(14:2 in.) and an average depth of 48cm. (1gin.). An 8 kW. heater was used, 
one-third of the element being at the bottom and two-thirds at the sides. The 
heating was controlled by pressure and a thermometer. Similar autoclaves were 


(31) 
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1 DAY IN WATER 


+ AUTOCLAVE. 
13 DAYS IN WATER 


2 DAYS IN WATER 
+ AUTOCLAVE. 

3 DAYS th WATER 
+ AUTOCLAVE. 

4 DAYS 1M WATER 
+ AUTOCLAVE. 

5 DAYS IN WATER 
+ AUTOCLAVE. 

G DAYS IN WATER 
+ AUTOCLAVE. 

+ AUTOCLAVE. 
27 DAYS IN WATER 
+ AUTOCLAVE. 


CEMENT Wo(2) 


FULL LINES = NORMAL 
HARDENING OF MORTARS 
Nos (1) € (2) 

DOTTED LINES * AUTOCLAVE 
HARDENING OF MORTARS 
Nos (1) & (2) 


IN AUTOCLAVE 


TREATED 


Fig. 1.—Comparison of the Strengths (Kg. per square centimetre) of Standard 
Specimens and Specimens stored in Water for various Periods up to 27 days before 
Treatment in the Autoclave. 


FULL LINES = NORMAL 
HARDENING OF MORTARS 
Nos (1) €& (2). 

DOTTED LINES # AUTOCLAVE 
HARDENING OF MORTARS 
Nos (1) & (2). 


26 DAYS 
88 DAYS 
178 DAYS 


Fig. 2.—Comparison of the Strengths (Kg. per square centimetre) of Standard 
Specimens and Specimens treated in the Autoclave after storing in Water for 
Periods up to One Year. 
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used at six other laboratories and at one a U.S.A. Cenco autoclave was used, and 
all the results were similar as is shown by the selection of the results with six 
brands of cement given in Table 1. 

These experiments showed that the accelerated test gives an early indication 
of the strength in compression to be expected at twenty-eight days, but this is 
not so in the case of the strength in bending, which in the accelerated test usually 
increased less than the compressive strength. In the very few cases (1-6 per 
cent.) when the specimens prepared in the autoclave were unsuitable for testing 
similar specimens also failed in the Le Chatelier and cement-pat tests. In these 
specimens there was a low stability of lime, so that the autoclave test is also 
an indication of the constancy of volume of the cement. Investigation of the 
effects of differences in fineness of the cement and higher contents of MgO and 


TABLE No. 1. 


Cement | Laboratory No. of | 28 days? Standard Test Autoclave Test $ 
tes ; “ Average | Max. in. Average 
" em. . per $q.cn. 


ts 
(a) 58 554 642 467 574 
58 1548 442 505 610 425 493 
13 |609 484 555 560 S2i 544 


| Average =|: 128 [600 464 538 Gil 471 537 


s7 |S7i 481 534 6lt 251* 567 
57 |555 440 493 550 475 467 


432 
577 S26 S46 567 {es* 529 
o 


| 128 [568 4¢2 524 576 436 52I 


Minimum values of tests that failed. Excluding teste that failed. 


CaO showed that, provided that the limits set by the Swiss standards were not 
exceeded, the results of the accelerated tests were not affected, except that when 
about 3 per cent. of free CaO was present low results were, with one exception, 
coupled with a low constancy of volume. 

It was established that in the accelerated tests some components of the clinker 
underwent abnormal reactions and that a secondary reaction took place between 
the quartz grains and the Ca(OH), arising after setting, and this no doubt increased 
the strength of the specimen hardened in the autoclave. A comparison of results 
of accelerated and normal tests (Fig. 1) shows that whether the autoclave treat- 
ment follows storage in moist air for twenty-four hours or in water up to twenty- 
seven days a reliable indication is given of the compressive strength at twenty- 
eight days. A similar comparison shown in Fig. 2 indicates that, whether they are 
hardened normally or in an autoclave, the further increase of strength of the 
specimens when stored in water for any time up to one year was almost equal. 
Thus the process of the development of strength of standard mortar after treatment 
in the autoclave is very similar to that of mortar hardened normally for twenty- 
eight days. 
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Reaction of Portland Cement with Water. 
THE analysis of the intergranular solution from gauged cement can provide useful 
information, and in ‘‘ Revue des Materiaux ” for October, 1958, A. R. Steinherz 
and N. Welcman describe the results of some of their investigations. 

For experiments on the effect of the type of cement on the reaction with water, . 
three types of cement were used having the following percentage composition: 
Cement A: C;S, 53:9; C,S, 20:2; C;A, 12-6; C,AF, 10-7. Cement B: C,S, 49:8; 
C,S, 20-6; C;A, 123; C,AF, 9:0; Cement C: C,S, 41-1; C,S, 36-4; CsA, 1-3; CAF, 
14°9. 

The cements were gauged with 60 per cent. of distilled water and the inter- 
granular solution was separated in a laboratory centrifuge one minute after 
gauging. The water which separated (between 25 and 40 per cent. of the gauging 
water) invariably had a pH value between 12-4 and 12-6. The concentration of 
calcium ions increased with decrease of C,S. The concentration of sulphate ions 
always exceeded that of calcium ions, probably due to reaction of the alkalis with 
gypsum. The concentrations of the alkalis in the solutions followed the order of 
their content in the original clinker. 

To determine the effect of the sizes of the particles of cement, ground clinker A 
was divided into portions above and below 20u by sedimentation in absolute 
alcohol, using 0-1 per cent. of calcium chloride as anticoagulant which was sub- 
sequently removed by washing with absolute alcohol. The calculation was made 
according to Stokes’s law. Repeated decantations were required to obtain com- 
plete separation. After the alcohol had been removed, the samples were intimately 
mixed with 5 percent. of finely-ground pure calcium sulphate dihydrate, thus 
eliminating the variation in content of gypsum usually obtained when separating 
fine and coarse portions of cement. 

The two fractions were gauged and separated by centrifuging as before. The 
solutions obtained from the two fractions did not differ significantly, but the 
concentration of calcium ions was much greater than in the case of the original 
clinker A (also mixed with 5 per cent. of gypsum). 

Using the fraction between 20p and gop of clinker A (which had a low content 
of alkali), instead of adding gypsum, additions of potassium sulphate were made 
and the solutions were separated five minutes after gauging. The concentration 
of calcium ions was lowered to a constant value and the content of potassium 
sulphate was increased from 1 to 4 per cent., but with 5 per cent. of potassium 
sulphate the concentration of the calcium ion fell suddenly. There was a deficit 
in sulphate ions, suggesting that this had been precipitated as calcium sulphate 
dihydrate, using calcium ions from the hydrolytic reactions. There was also a 
deficit in potassium ions, suggesting that potassium hydroxide had been absorbed 
by hydrated gels on the particles of clinker. 

Normal setting time appears to demand a concentration of calcium ion within 
fairly narrow limits. An addition of 3 per cent. of disodium ethylenediamine 
tetracetate, which ‘‘ complexes ”’ calcium, produces a marked reduction in setting 
time. 
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Television in the Cement Industry. 


It is claimed that the use of eight television cameras to observe the trarsport 
and treatment of cement raw materials from the quarry to storage at the works 
at Mojave of the California Portland Cement Co. is the most extensive application 
of this method so far made in the U.S.A. cement industry. 

The operations televised are the delivery of rock by lorry to the primary 
crusher; delivery to the secondary crusher; transfer from the secondary crusher 
to a belt-conveyor; transfer from belt-conveyor to hopper; the vibrating conveyors 
to the primary screens; the primary screens; the secondary screens; the storage 
building. These operations are shown on eight £2-in. by Io-in. screens in a control 
room, where they can be seen by a man at a control panel. In cases where crushers 
and screens are in different buildings, the men operating them have inter-com- 


opera 


Fig. 1.—Television receiver mounted on the control panel. 


municating microphones and loudspeakers. The works has five kilns and a 
capacity of nearly 3000 tons of cement per day. 

At the works at New Houston, Texas, U.S.A., of the Ideal Cement Company, 
a closed-circuit system of television has been installed for observing the burning- 
zones in two rotary kilns. The kilns are 450 ft. long by 12 ft. diameter and the 
wet-process is used. The fuel is natural gas. The television receivers (Fig. 1) 
are in an air-conditioned room about 150 ft. from the kilns and from which the 
kilns can be seen. In this room are the kiln controls and the controls for the 
crushing of the raw materials and the grinding and storage of the cement, and 
all these processes are controlled by one man. 

A separate camera, power supply, control panel, and receiver are installed 
for each kiln. The cameras are equipped with a cold cathode tube of the image- 
dissector type. Three hundred lines are used in the frame, and the tube is designed 
for the special condition. The camera is mounted on a bracket outside the kiln 
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about 3 ft. to one side and 1 ft. below the axis of the kiln and burner. The 
temperature at the end of the kiln is 2100 deg. F. The observation window is 
of heat-resisting glass covered with a heat-reflecting preparation. Cool dry air 
is blown on to both sides of the window at the rate of about 150 cu. ft. per minute, 
and this air escapes into the kiln. The camera is also cooled by air. The power 
supply and controls for each camera are in a cool place about 40 ft. from the 
kilns, and a supply of compressed air is kept available in case of a failure of the 
power supply. Controls are provided for altering the focus and the volume of 
the signal; variations in lighting are compensated for automatically. 

The receivers are connected to the cameras by co-axial cables. They have 
17-in. screens, and controls are provided for focus, contrast, brilliance, and for 
horizontal and vertical adjustment. The picture gives a view of the interior of 
the kiln from about 50 ft. from the firing end to the discharge end, so that the 
flow of slurry and clinker, the formation of clinker rings, local overheating, and 
the size of the clinker as it leaves the kiln can be seen. The system was developed 
in co-operation with the Diamond Power Speciality Corporation, of Lancaster, 
Ohio. The note on the works at New Houston is abstracted from ‘‘ Rock 
Products ’’ for March, 1959. 


Production of Cement Abroad in 1958. 


FRANCE. 
During 1958, 13,400,0co tons of cement were produced in France compared 


with 12,500,000 tons in 1957. 
BELGIUM. 

About 4,056,000 tons of cement were produced in Belgium in 1958, which is 
about 700,000 tons less than in 1957. 

MEXICO. 

It is estimated that the production of cement in Mexico in the year 1958 
was 3,000,000 tons, compared with 2,500,000 tons in the previous year. 
CHINA. 

The production of cement in China in 1958 exceeded 10,000,000 tons, which 
is an increase of 50 per cent. of the production in 1957. 

NEW ZEALAND. 

Production of cement at a new works at Westport, the sixth in the country, 
began late in 1958. The production of cement in New Zealand was about 570,000 
tons in 1958, which is double that in 1953. Imports, which reached a record of 
193,000 tons in 1953, were little more than 2,000 tons in 1958. 

CANADA. 

In the year 1958 the amount of cement produced in Canada was the same as 
in the previous year, namely 6,000,000 tons. During last year the extension of 
the works of the British Columbia Cement Co. at Victoria was completed at a 
cost of £1,070,000. The extension of the works of the Canada Cement Co. at 
Montreal East was also completed at a cost of about £600,000; this company 
also proposes to build another large cement works near Montreal. 
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Revised U.S.A. Standards for Cement. 


THE latest standards for cement of the American Society for Testing Materials 
are given in “ A.S.T.M. Standards on Cement,” which was issued by the Society 
in September, 1958 (price 3-50 dollars). Particulars of some of the omissions, 
revisions, and additions which have been made since the previous issue of this 
compilation of standards in 1955 (see this journal for November, 1956) are given 
in the following. 

Standard C189 for the determination of the soundness of cement by the 
boiling-water test (the pat test) is cancelled. A new Standard (C358—1958) for 
slag-lime cement (see page 40 of this number) is now issued. Many of the 
Standards now include the requirement that the relative humidity of the laboratory 
shall be not less than 50 per cent. Standards bearing the date of revision 1958 
but in which editorial alterations only have been made are No. Cg1—1958 
(Masonry Cement), No. C185—1958 (Air Content of Hydraulic Cement Mortar), 
No. C151—1958 (Autoclave Expansion of Portland Cement), No. Crog—r958 
(Compressive Strength of Hydraulic Cement Mortars—2-in. cube specimens), 
No. C305—1958 (Mechanical Mixing of Hydraulic Cement Mortars), No. C187— 
1958 (Normal Consistency of Hydraulic Cement), and Nos. Crgt—1958 and C266— 
1958 (Time of Setting of Hydraulic Cement by Vicat Needle and Gillmore Needles 
respectively). 


May, 1959 


Physical Properties. 

The principal revisions to the physical requirements are as follows. 
FINENESS OF PORTLAND CEMENT.—The fineness in terms of the specific surface 
as determined by either the turbidimeter test or air-permeability test is reduced 
for Portland cements of the following types: Type II (moderate sulphate resistance 
or moderate heat of hydration); Type IIA (as Type II but with air-entrainment); 
Type IV (low heat of hydration); and Type V (high sulphate resistance). The 
revised requirements, in square centimetres per gramme, are as follows for cements 
Types II, IIA, IV, and V: 

Turbidimeter test—Average (minimum), 1600; minimum of any sample, 1500. 

Air-permeability test.—Average (minimum), 2800; minimum of any sample 
2600. 
Standard C150—1956 applies to Types II, IV and V and Standard Cr75—1956 
to Type IIA. 
PORTLAND BLASTFURNACE SLAG-CEMENT.—The requirements for additional 
classes of Portland blastfurnace cements are given in Standard C205—1958 
(tentative), namely, Type IS-MS (moderate sulphate resistance); Type IS-A-MS 
(as Type IS-MS but with air-entrainment); Type IS-MH (moderate heat of hydra- 
tion); Type IS-MH-MS (moderate heat of hydration and moderate sulphate 
resistance); Type IS-A-MH (as Type IS-MH but with air entrainment); and Type 
IS-A-MH-MS (as Type IS-MH-MS but with air entrainment). The physical 
properties of these types of Portland blastfurnace cement and of the two earlier 
types, namely, Type IS and IS-A (ordinary and with air entrainment respectively) 
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are given in Table I. The compressive strengths of the two earlier types have 
been revised. 
Chemical Analysis of Portland Cement. 

The principal revisions in the adopted and tentative Standards C114—1958 
ate given in the following. 
INSOLUBLE RESIDUE.—The procedure for the determination of the amount of 
insoluble residue is as follows. To 1 gr. of the sample of cement add 25 ml. of 
cold water. Disperse the cement in the water and, while swirling the mixture, 
quickly add 5 ml. of HCl. If necessary, warm the solution gently and grind the 
material with the flattened end of a glass rod for a few minutes until decomposition 


TABLE I.—PHYSICAL REQUIREMENTS. 





Fineness (alternate methods) : 
Amount retained when wet-sieved on No. 325 
(44-micron) sieve, max, per cent 
Specific surface by air permeability apparatus, 
8q cm per g: 
Average value, min 
Minimum value, any one sample 
Soundness: 
Autoclave expansion, max, per cent 
Time of setting (alternate methods) = 
Gillmore test (Method C 266): 
Initial set, min, not less than 
Final set, hr, not more than 
Vicat test (Method C 191): 
Set, min, not less than 
Set, hr, not more than 
Air content of mortar, prepared and tested in 
accordance with Method C 185, per cent 


Compressive strength, psi: 

The compressive strength of mortar cubes, 
composed of 1 part cement and 2.75 parts 
graded standard sand, by weight, pre- 
pared and tested in accordance with 
Method C 109, shall be equal to or higher 
than the values specified for the ages in- 
dicated below: 

1 day in moist air, 2 days in water 

1 day in moist air, 6 days in water 

1 day in moist air, 27 days in water........ 
Tensile strength, psi:* 

The tensile strength of mortar briquets com- 
posed of 1 part cement and 3 parts 
standard sand, by weight, prepared and 
tested in accordance with Method C 190, 
shall be equal to or higher than the values 
specified for the ages indicated below: 

1 day in moist air, 2 days in water 
1 day in moist air, 6 days in water 
1 day in moist air, 27 days in water 
Heat of hydration: 
7 days, maximum cal per g 
28 days, maximum cal perg............- ie: 
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of the cement is complete. Dilute the solution to 50 ml. with hot water (nearly 
boiling) and heat the covered mixture rapidly to nearly boiling by means of a 
high-temperature hot plate. Then digest the covered mixture for 15 minutes at 
a temperature just below boiling. Filter the solution into a 400-ml. beaker and 
wash the beaker, paper, and residue thoroughly with hot water. (Reserve the 
filtrate for the sulphur trioxide determination, if required.) Transfer the filter 
paper and contents to the original beaker, add roo ml. of nearly boiling NaOH 
solution (10 g. per litre) and digest at a temperature just below boiling for 15 
minutes. During the digestion, occasionally stir the mixture and attempt to 
macerate the filter paper. Acidify the solution with HCl, using methyl red as 
the indicator, and add an excess of 4 or 5 drops of HCl. Filter and wash the 
residue at least fourteen times with hot NH,NO, solution (20 g. per litre), washing 
the entire filter paper and contents during each washing. Ignite the residue 
in a tared crucible at goo to r,o00 deg. C., cool in a desiccator, and weigh. Calculate 
the percentage of the insoluble residue to the nearest o-or by multiplying the 
weight in grammes of the residue by 100. 

FREE CALCIUM OXIDE.—A tentative method of determining the amount of free 
calcium oxide in Portland cement clinker and the finished cement is based on the 
solution of free calcium oxide in a hot solution of glycerol and alcohol, and the 
subsequent titration of the dissolved lime with an alcoholic solution of ammonium 
acetate. The apparatus, reagents, procedure of test, and method of calculating 
the result are described. An optional method is also described and is similar to 
the foregoing except that an accelerator is used in the extraction solvent to 
hasten the solution of the free calcium oxide. 


Air-Entraining Compounds. 

The requirements of the ‘‘ reference addition ”’ used in the test to determine the 
effect of a proposed air-entraining compound have been revised and in Standard 
C226-1958 (tentative), ‘‘ Air-entraining Additions tor Use in the Manufacture of 
Air-entraining Portland Cemert,” are now as follows. The reference addition used 
in the concrete mixture from whicn specimens will be made for tests for resistance 
to freezing and thawing shall be Vinsol resin, Darex, N-TAIR, or Airalon. If no 
material is designated, Vinsol resin shall be used. The Vinsol resin used shall be 
neutralised with 15 per cent. by weignt of sodium hydroxide. The air contents 
of the concrete containing the addition and the concrete containing the proposed 
addition shall agree within 0-5 per cent. 

The standard reference solution is prepared by placing 50 g. (total solids in the 
case of solutions or pastes) of the designated material in 500 ml. of freshly-distilled 
water in a 1000-1. flask and mixing thoroughly until the solids are completely 
dissolved or the paste or solution is uniformly diluted. After surface foam has been 
dissipated, dilute to 1000 1. and mix thoroughly. With Vinsol resin the neutralised 
solution shall be made by dissolving 7:50 g. of cp. sodium hydroxide (NaOH) 
in 100 ml. of distilled water. Add a few drops of this solution to 300 to 350 ml. of 
distilled water contained in a 600-ml. beaker. Add 50 g. of dry unneutralised 
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Vinsol resin in pulverised form to the beaker and stir until all of the resin is wetted 
and well dispersed. Then add all the sodium hydroxide solution to this suspension 
and stir until all of the resin is in solution. Transfer to a measuring flask, dilute to 
rooo 1. and mix thoroughly. From this stock standard solution prepare a dilute 
standard solution by diluting roo ml. of the stock solution to 1000 1. 

For comparative tests of cement with and without air entrainment, the 
quantity of the sample of cement shall be not less than eight standard bags 
(each containing 94lb.) for cement containing the proposed addition and not less 
than ten bags of the corresponding control cement. If direct comparisons of 
compressive and bending strength, bond (to steel), ‘‘ bleeding ’’, and change of 
volume are required for cements containing the proposed and reference addition, 
the quantity of control cement shall be increased to 16 bags. 

Six specimens of concrete are now required for each condition of the concrete 
to be tested. 


Slag-Lime Cement. 

The specification of the American Society for Testing Materials for ‘‘ Slag 
Cement” (No. C. 358-58), which has been issued hitherto tentatively, has now 
been revised and issued as a standard specification. The principal requirements are 
given in the following. There are two types of slag cement, which consists of 
granulated blast-furnace slag and hydrated lime. Type S is for blending with 
Portland cement for making concrete or for blending with hydrated lime for 
making masonry mortar. Type SA is for similar purposes but is air-entraining. 

Slag cement shall consist of at least 60 per cent. by weight of water-quenched 
blastfurnace slag. Water or untreated calcium sulphate or both may be added in 
amounts such that the specified amount of sulphur trioxide and the loss on ig- 
nition are not exceeded. For air-entraining slag cement an addition complying 
with the requirements of the Specifications for Air-entraining Additions (C.226) 
shall be used. 

The percentages of chemical constituents shall not exceed the following: 
Sulphur trioxide (SO), 4-0; magnesium oxide (MgO), 5-0; manganic oxide (Mn,Q;), 
1‘5; sulphide sulphur (S), 2-0; insoluble residue, 1-0; and loss on ignition 4-0. 

The composition of blast furnace slag shall conform to the following: 

CaO + MgO +- } Al,O; 
———_—_——————————n0t less than 1-0. 
SiO, + % Al,O, 

The physical properties of the cement shall conform to the following. Specific 
surface: Average, 4700 sq. cm. per gramme; minimum, 4200 sq. cm. per gramme. 
Autoclave expansion or contraction, 0-5 per cent. Initial set, 45 minutes. Final set, 
24 hours. Air content of mortar (Method C.185): Type S, 12 per cent. (maximum) 
by volume; Type SA, 19 per cent. by volume. Compressive strength of mortar 
cubes (Ib. per sq. in.)—-1 day in moist air, 6 days in water: 600 (Type S), 500 (Type 
SA); 1 day in moist air, 27 days in water: 1500 (Type S), 1000 (Type SA). 

The manufacturer shall state the source, amount, and composition of the 
granulated blastfurnace slag used in the finished cement and ti.e proportions of 
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slag and lime in the slag cement. The composition of the slag cement shall conform 
to that shown in the statement of the manufacturer within the following tolerances: 
Silicon dioxide (SiO,), 3 per cent.; aluminium oxide (Al,O3), 2 per cent.; calcium 
oxide (CaO), 3 per cent. 


Delivery of Loose Cement by Rail and Road. 


THE Scottish Region of British Railways, the contractors (Messrs. John 
Mowlem & Co., Ltd.) and the cement makers (Clyde Portland Cement Co., Ltd.) 
have collaborated in arrangements for supplying cement to the nuclear power 
station in course of construction at Hunterston. The silos, the weighbridge, 
and the compressor shown in Fig. I have been erected by British Railways at 
West Kilbride station, which is three miles from the site of the power station and 
a special railway wagon, which is shown in Fig. 2 has been built. 

The objective is to meet the varying requirements of the work without 
disturbance to other railway traffic. Between 30,000 and 40,000 tons of cement 
will be used in the construction of the power station, and the daily requirements 
depend on the weather and the stage of concrete construction. Deliveries also 
have to be made continuously to many different parts of the site, and road 
vehicles owned by the cement makers are used to take the cement from the railway 
station to the site, a distance of three miles. 

The loose cement is loaded at the factory into air-discharge railway wagons 


with a capacity of 90 tons by means of a portable Diesel compressor-pump at 
the rate of one ton per minute, and the empty wagons are returned to the factory. 
The road vehicles are loaded from the silos by gravity, the weight of cement 


Fig. 1.—Storage Silos. 
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Fig. 


. Railway Wagon for Loose Cement. 


in each vehicle being measured by means of an optical-projection weighbridge 
with a capacity of 28 tons, situated under one of the silos. At the site the vehicles 
are emptied by means of compressed air. It has been found that this method 
of discharge causes less dust than occurs when cement is emptied from bags. 

The silos are so designed that they can be dismantled and re-erected else- 
where when the power station has been completed. 


The Cement Industry in Switzerland. 

Cement consumption in Switzerland decreased considerably during 1958, 
mainly because there was less constructional work. Sales during the first ten 
months were 1,883,328 tons, a reduction of 15-6 per cent. Sales for the whole 
year are provisionally estimated to be 2,100,000 tons. The proportion of cement 
delivered loose was unchanged at about 46 per cent. of total deliveries. By the 
end of September the proportion of the production exported was 0-5 per cent. 
and imports, which were mainly of special types of cement, were 0-9 per cent. 
During the year the production of high sulphate-resistant cement was started 
at two factories. 


Cement Works in Jamaica. 
A second kiln is now in operation at the works of the Caribbean Cement Co., 
Ltd., increasing the capacity to 200,000 tons a year. The installation of a third 
kiln is being considered. 


New Cement Works in Iceland. 
A cement works at Akranes has started production; the estimated capacity 
is 75,000 tons a year, and it is hoped that 100,000 tons a year will be produced. 
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The Performance of a Grinding Mill. 


AN account of the performance of a grinding mill which had produced nearly 
350,000 tons of cement with a surface area of 1700 sq. cm. per gramme is given 
by Mr. J. M. Wolfe and Mr. B. E. Kester (chief engineer and research chemist 
respectively of the Missouri Portland Cement Co., in one of whose works the 
machine was installed in the year 1956) in a recent number of “ Pit and Quarry ”’. 
The rate of grinding is 37-5 tons per hour ; the power consumption is 35 kWh. per 
ton. 

The mill is 32 ft. long and 1o ft. in diameter and has two compartments. 
This diameter is sufficient to allow adequate impact grinding, particularly in 
the first compartment, and the length allows high attrition grinding with sub- 
sequently low circulating loads on a closed-circuit system. The first compart- 
ment (8 ft. long) is charged with 65,000 Ib. of copper molybdenum forged steel 
balls from 2 in. to 3 in. diameter and has deeply-recessed lifting bars; this gives 
good reduction by impact of the §-in. material to an average of 20-mesh material 
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Fig. 1.—Part Cross Section of Second Compartment. 


for the second compartment. The second compartment (22 ft. long) is charged 
with 175,000 Ib. of 1-in. NiHard balls and shallow lifting bars and gives efficient 
reduction by attrition to the desired surface area. 

The mill is close-circuited with a 16-ft. air separator and is operated with 
a normal circulating load of 150 per cent. As only one separator is used, the 
high production rate of which this mill is capable necessitates the circulating 
load being low in order to avoid circulating partially-ground clinker through the 
elevators, conveyors, and air separators, as is done in high-circulating systems. 
The clinker delivered to the mill has a maximum size of § in., so that there is 
no need for balls larger than 3 in.; the smaller size of the balls contributes to the 
efficiency. Since the first compartment is short, it serves only to reduce the 
clinker down to 20 mesh or other desirable size for the 1-in. media in the second 
compartment. The balls suffer little loss of weight or shape due to wear. 

The shallow lifting bars used in the second compartment have contributed 
to its efficiency. In earlier mills conventional liners with deeply recessed r$-in. 
lifting bars were used, with consequent risk of noise, excessive heat, and undue wear 
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Fig. 2.—General Arrangement. 


and breakage of the balls. In this mill the lifting bars are only 3 in. high (Fig. 1). 
The low lifting bars have proved to be very satisfactory. The mill operates 
quietly, does not overheat as much as the others, and produces more cement 
per kilowatt of electricity used. It is believed that the conventional lifting bars 
crash through the charge of balls, raise them too high, and throw them about 
the mill with undesirable velocity, resulting in generation of heat, waste of power, 
and wear of metal. 

The steel plate shell of the mill is 1? in. thick, constructed of three plates 
welded together longitudinally without circumferential joints. The partition 
head of the first compartment has 8-in. slotted holes at the feed-end side and 
2-in. thick solid NiHard plates at the other side. The discharge grate from the 
second compartment has slotted holes } in. wide. The mill heads, with integral 
trunnions, are thick medium-carbon steel castings, and the beads are reinforced 
with twelve radial ribs. The casting, heat-treating, and machining of the heads 
resulted in exceptional freedom from stresses, and they may be expected to 
operate for a long period without further attention, as should the shell, due to 
the absence of circumferential joints. 

The helical gear, 17 ft. 6 in. in diameter and 27 in. over the face, is a medium 
steel casting of triangular cross section bolted to a flanged extension of the dis- 
charge end head. There are 320 teeth in the gear and 33 in the pinion, and the 
mill rotates at 18-57 revolutions per minute. A floating shaft, equipped with 
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UTTAR PRADESH CEMENT WORKS 


Designed to produce 700 tons of Portland Cement a day, the 
Government Cement Factory at Churk was equipped with machinery 
by Vickers-Armstrongs. The kilns, mills, primary crusher and 
other major units were manufactured at Barrow and the project 
was completed in 1954. 


VIGEERS 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


Vickers House Broadway London SWI 


TGA BTE 286 
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When temperatures run high... 


“It’s the Devil’s own job finding a brick that won’t crack up over 1600° Centigrade 
—and resist, really resist, slag attack.”’ 


** Quite a proposition.” 
“It’s a necessity—also this brick has to be suitable for a multitude of applications.’’ 
‘=the glass producers and high temperature kiln people, you mean—”’ 


‘“‘Indeed yes, and we in the Steel Industry need these bricks for burner blocks, 
soaking pits, and reheating furnaces—everywhere where the operating conditions 
are really severe.’’ 


** So it must have low spalling tendency and very high material strength. 
It’s a super duty brick you need. And I’d suggest the Consett High Grade 
Alumina brick—it meets all the requirements we’ve mentioned.” 


‘* Didn’t know you were a refractories expert.’’ 


«I’m not. The experts are at Consett Iron Company. They’ve 
got a whole range of refractories. Consett 34] — that’s 
their number. 


* Thanks. I'll ring them at once.” 


CONSETT REFRACTORIES 


CONSETT IRON COMPANY LIMITED. 
CONSETT, COUNTY DURHAM. Telephone: CONSETT 341. 
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two piloted couplings, connects the drive to the shaft of a 15co h.p., 180 r.p.m. 
synchronous motor. The clinker is delivered to the mill by a spout, and the in- 
side of the trunnion includes dipping devices which prevent spilling. The mill 
is under negative pressure from a dust collector and emits very little dust. 

The relationship of the mill and its accessory equipment is shown in Fig. 2. 
Some features of the arrangement and design are as follows: (1) A vertical bucket- 
elevator raises the material from the automatic proportioning devices to the 
spout. (2) The material from the air-separator falls by gravity, joining the new 
material just above the spout. (3) By means of a diversion gate, a weigher for 
measuring the circulating load can receive the material from the air separator. 
After weighing, the contents of the weighing box pass to the elevator. (4) The 
working areas are clear and the equipment is accessible for inspection. (5) The 
building is ventilated by two motor-driven fans in the roof, each with a capacity 
of 40,000 cu. ft. per minute. 

The grinding circuit and the accessory equipment were designed for an out- 
put of 45 tons per hour of ordinary Portland cement. The elevator can lift 75 
tons of material per hour. The circulating elevator can deal with 500 per cent. 
circulating load with the buckets at water-level full. The cap<city of the 2¢-in. 
serew conveyor which delivers the product of the mill to the air separator is 
250 tons per hour at 65 revolutions per minute. The fan of the bag-type dust- 
collector is rated at 23,500 cu. ft. per minute and is capable of drawing 16,000 
cu. ft. of air per minute through the air separator for cooling the material, 4500 
cu. ft. per minute through the mill for ventilation, and 3000 cu. ft. per minute 
for suppressing dust at transfer points. 

During the first year of operation the mill produced over 250,000 tons of 
cement including rapid-hardening cement and masonry cement. Production 
of high-early-strength cement requires changing the number of blades in the air 
separator from twenty (used for ordinary cement) to the full number of sixty. 
This change permits the production of rapid-hardening cement at the rate of 
20 tons per hour with a Wagner surface area of 2800 sq. cm. per gramme. The 
overall power consumption of the mill and auxiliaries is under 72 kWh. per ton 
for rapid-hardening cement. With the maximum number of selector blades 
on the air separator the circulating load increases to about 400 per cent. 

The production of masonry cement requires no change in the number of 
selector blades in the air separator. A third weighing device adds the required 
proportion of limestone. In producing masonry cement, a total rate of feed of 
34 tons per hour is maintained. With the twenty selector blades used for ordinary 
cement and only an adjustment of air valves on the air separator, the product 
has a Blaine surface area of from 5500 to 6000 sq. cm. per gramme. In this case 
a circulating load of less than 100 per cent. is normal. The overall power con- 
sumption of the mill and all the auxiliaries is under 44 kWh. per ton. 

During 80 per cent. of the operating time the mill produces ordinary cement. 
After producing nearly 350,000 tons of cement, there is less than 4 in. wear at 
the edges of the lifting bars. 
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Potassium from Cement Dust. 

An “industrial tracer’ process has been applied to the grading of cement 
dust at a cement works at Turku, Finland, where some 30 tons of potassium 4 
bearing dust particles are recovered every 24 hours from the exhaust-gases of 
two kilns by means of electric filters. Half of this material is recirculated through | 
the kilns; the other 15 tons contains sufficient potassium to be sold as a fertiliser. * 
The potassium content varies from 7-4 per cent. to 17-3 per cent. 

The measuring system (Fig. 1) in use is based on the radio-activity of natural 4 
potassium and detects and controls the potassium content while the dust is | 
continuously flowing. The process is being developed in this country by Nuclear | 
Enterprises (G.B.), Ltd., of Edinburgh. 


1.—Inlet pipe. 2.—Soft iron shield. 3.—Gradation chamber. 4.—Plastic phosphor. 
5.—Pre-amplifier and tube assembly. 6.—Detector tube assembly. 7.—Automatic valve 


switches. 8.—Outlet pipes. 9.—N.E.5202 amplifier. 10.—N.E. differential discriminator. 
11.—Scaler with provision for automatic count registration. 12.—Programme controller. | 


Fig. 1. 


MISCELLANEOUS ADVERTISEMENTS SITUATION VACANT 


SCALE OF CHARGES WANTED 
EFFICIENT PLANT CHEMIST 


for Cement Plant in Canada. Preferably with 
several years’ experience in cement industry. 

Applications, with personal and occupational 
information, to Box 2007, Cement and Lime 
minimum. Advertisements must reach this Manufacture, 14 Dartmouth Street, London, 


office by the Sth of the month of publication. S.W.1. 


Situations Wanted, 3d. a word; minimum 
7s. 6d. Situations Vacant, 4d. a word; mini- 
mum 10s. Box number 1s. extra. Other 
miscellaneous advertisements. 4d. a word; 10s. 
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in check 


To check or contain an attack is part of the defensive 
strategy of both chess and refractories. Ot retract- 
ories, or furnace linings, one may say they are always 
at the receiving end, Their job is to resist; to go on 
checking heat and the action of metals and slags, to 
ward off chemical) erosion and = withstand the 
inc reasingly severe ctlects of intensive furnace oper- 
ations. It’s life that counts in refractories. The new 
high quality products developed by — General 
Retractories bring substantially increased liteand new 
economies for all types of furnaces. Your best 
opening gambit is to consult the GR Technical 
Service Department. You will obtain authoritative 


advice on the correct selection and application of 


refractories for any specilte problem. qh 
ANAS 
wh 


Everything in Refractories (GR) 


GENERAL REFRACTORIES LTD : GENEFAX HOUSE « SHEFFIELD 10 - Tel: SHEFFIELD 31113 
410 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 


With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write to: 


NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 945 
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